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8 Claims.

This invention relates to telephone. systems
and has for its object to facilitate the handling
of calls réquiring the services of an operator.

In certain exchange areas it hés pfoved con-
vehient to terminate the lines of & plurality of
offices in one building and to mdke the control
equipment common to the officés. In such an
.installation there will b€ groups of junctors in-
coming individually to each office and, where
convenient, groups of junctors ihcoming to a
plurality of offices. Suich grouuys of junctors es-
tablish an indicatioh of the office to which they
are -connected in the common control equip-
ment.

Calls incoming from a mahtual opetrator’s po-
sition are ditected to a B operator’s position and;
in seeordance with the present invention, whére
the incoming trunks or junctors hive accéss to
more thdn one office, meahs is provided to in-
fortn the calling .operator that thé office desig-
nation is requrred The B operator is 4lso pro-
vided with meahs for indicating to the serider
t6 which of the offices the c¢dll is to be directed.

Moré s$pecifically, during the conriection o6f
the incoming junctor and the terminatitig serid-
ér, a group citeuit in the link control circtiit sets
up an mdlcatlon whlch shows whether the call-

officé and in the formeér case, gives the 1dent1ty Y

of the omce If the junctor serves a plurality
of oﬁices, this information modifies the operatmn
of the tone generatlon at the operators posi-
tion to 1nform the originating operator that the
office identity should be given. The B operator
recewing this information gives a diseriminating
indication to the sender to control the marker to
make selections in the proper office.

. Where tliere are large Broups of incoming
trunks, ths grou'p’s 'Ihay be seérved by individual
groups of sehders Whlch have accéss to the op-
erators pos1t10ns in common. In such a case,
means is prov1ded to render an operator’s posi-
tion unavaﬂable to one group of senders when

desired. Means 1s also provided to give a re- -

order 51gna1 to any sender of that group which
may have Just séized the position.

. These and other features of the invention will
be more apparent from a consideration of the
followmg description in connection with - the
drawings, in which:

Fig. 1 shows, in skeletomzed form, calling lines,
A operators’ cord circuibs, three incoming junc-
tors and g sender;

Fig. 2 shows a B operator’s position circuit;
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. Fig. 3 shows a second incoming connection and
the position grouping circuit; and

Figs. 4 and 5 show a.lternatlve methods of ar-
ranging the other figures.

The sender and position circuit of Flgs 1
and 2 form parts of the disclosure of the co-
pending apphcatlon of R C. Davis et al,; Serial
No. 335,240, filed May 15, 1940, to whlch refer-
ence is made for a complete description of the
sender. In general, the reference numerals used
in: Figs: 1 and 2 of the present application are
the same as those of the copending application.
- Referring first to the arrangement of Fig. 4
in this disclosure, three junctors 18f, {02 and
103 are shown, junctor (81 terminating in office
A, junctor 102 in office B and junctor 183 in beth
offices. When an A operator seizes one of these
juncters, the incoming link control circuit (not
shown) connects the junetor with the terminat-
ing end of a sender. In the control circuit a
group relay, such as relay {{3; 120, etc., is op-
érated to ground one of conductors 1i5, {i6 or
11T and operate a relay in the sender 1ndlcat1ve
of the office at which the junctor- terminates.

5 Relay 208 is operated when the junctor termi-

nates at office A, relay 212 for office B and re-
lay 211 for Junctors which are common to both
offices.

The B sender is divided into two sections con-
nected togethier by two pairs of conductors,
namely,; a talking circuit and a fundamental cir-
cuit. One section is located at a centralized of-
fice and has a position finder 980 by means of
which it has access to the B operator’s posi-
tion of Fig. 2. The centralized sender also has
a set of registers which are positioned under
the control of the B operator. The other sec-
tion is located at the terminating office; receives
the designation from the centralized sender and
controls a marker which in turn controls the es-
tablishment of the wanted connection.

Assuming first that a call is originated: over
junctor 101 for a subscriber at office A, relay
{13 will be operated. When the sender has been
seized, relay 208 is operated and the circuits
conriecting the terminating sender to the cen-
tralized sender are established. The circuit over
the talking conductors extends from battery
through the left winding of relay 912, outer
back contact of relay 811, lower left winding of
repeating coil 910, conductor 228, lower right
winding of repeating coil 226, through the wind-
ing of relay 225, upper right winding of coil 226,
iconductor 227, upper léft winding of coil 910,
inner back contact of relay 811 to ground through
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the right winding of relay 8i2. The fundamental
circuit extends from battery through the wind-

ing of relay 310, inner back contact of relay 2H,"

conductor 232, lower back contact of relay fooo,
winding of relay 1002, upper back contact of re-
lay 1000, conductor 233, outer back contact of
relay 211 to ground through the winding of re-
lay 5i4. This latter circuit is ineffective at this
time. The operation of relay 912 starts the po-
sition finder 906 hunting for an idle B opera-
tor’s position.

When a position such as the position of Fig.
2 is occupied, the insertion of the plug of the
operator’s headset 605 in the position jack 606
closes a circuit from battery through the right
winding of relay 604, through the plug and jack
conhection and the transmitter of the headset
to ground through the left winding of relay 604.
Relay 604 operates, connecting battery over its
inner left contact, conductor 612, left normal
contact of key 603, left back contact of relay 602,
resistance 601 to conductor 600, which is connect-
ed to one of the terminals engaged by position
finder brush 906.

As soon as the position is found, the position
finder is brought to rest and battery through a
relay is connected to conductor 822 for operating
relay 608. Relay 608 closes a circuit from battery
over the inner left front contact of relay 604,
conductor 612, contact of relay 608 through lamp
609 to ground through interrupter 610 to warn
the operator that her position has been seized.
Tn the sender a relay, operated as a result of
finding the position, connects the outer ends of
the right windings of repeating coil 910, over
brushes 801 and 902 and conductors 927 and
928 to the position circuit. The inner end of the
upper right winding of coil 910 is connected
through the upper windings of polarized relays
924 and 925 to battery while the inner end of
the lower right winding of coil 810 is connected
through the lower windings of relays 924 and 925
to ground.

In the position circuit conductor 927 is con-
nected through the windings of relay &1 to con-
ductor 928. Therefore, relay 611 operates and at
its right contact extends conductor 928 over the
outer right back contact of relay 613 to the sec-
ondary winding of tone coil 614. Conductor 921
is connected through condenser 615 over the out-
er left back contact of relay 613 to the other side
of the secondary winding of tone coil 6i4. Relay
611 at its left contact closes a circuit from bat-
tery on conductor 612 to the winding of relay
629 and ground. Relay 629 operates and closes
a circuit from tone source 616, outer right front
contact of relay 629, left back contact of relay
611, right back contact of relay 618, primary
winding of tone coil 614 to ground at the inner
right back contact of relay 613, thereby trans-
mitting a tone over the conductors 927 and 928,
brushes 901 and 992, through repeating coil 910,
conductors 221 and 228, through repeating coil
226, and thence to the position of the A operator.
The B operator may also hear the tone trans-
mitted to her headset receiver through condens-
ers 620 and 621.

Relay 629 also closes an obvious circuit for
relay 601 and completes a circuit for relay 619
which may be traced from battery through the
winding of relay 819, right back contact of relay
611, conductor 622, outer left contact of relay
629, to ground at the outer right front contact
of relay 604. Relay 607 disconnects conductor
929 from the winding of relay 608 permitting re-
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lay 608 to release and disconnect battery from
lamp 609. With relays 629 and 607 operated a
circuit is closed from battery through the wind-
ing of relay 618, right front contact of relay
607, inner left back contact of relay 613, to
grounded conductor 622. Relay 618 is slow to op-
erate and, after an interval, opens the circuit
through the primary winding of tone coil 614,
thereby interrupting the tone. Relay 618 closes
a circuit from battery through the left winding
of relay 602, left front contact of relay 618 to
ground on conductor 622. Relay 602 locks
through its right winding and inner right front
contact to ground at the inner left contact of
relay 629 and extends its operating ground to
the winding of relay 623. In addition, relay 602
reconnects battery to lamp 609 over the outer
left front contact of relay 602, left normal con-
tact of key 603 and conductor 6(2. Relay 623
operates and recloses the primary circuit of tone
coil 614 which now extends over the right front
contact of relay 618 and the outer left front con-
tact of relay 623 instead of over the back con-
tact of relay 6i8. A second tone is, therefore,
transmitted to the A operator. Relay 623 also
closes a circuit from ground on conductor €22,
inner contact of relay 623 to the winding of re-
lay 617 and battery. Relay 617 is also slow to
operate and after an interval again opens the
primary circuit of the tone coil to interrupt the
second impulse of tone. In addition, relay 611
closes a circuit from ground on conductor 622,
right front contact of relay 611, left back con-
tact of relay 624 to the winding of relay 613 and
battery. Relay 613 locks over its left alternate
contact to ground on conductor 622, short-cir-
cuits condensers 620 and 621 and connects ground
over its right alternate contacts to lamp 609 in
shunt of interrupter 610 whereby lamp 608 glows
steadily to inform the operator that her headset
has been connected to the A operator’s position.

The A operator then passes the wanted num-
ber to the B operator and the B operator oper-
ates the keys of her key-set to record the num-
ber given. :

When the number has been recorded, relay
1000 is operated to substitute stepping relay 1004
for polarized relay 1002 and to prepare for the
transfer of the designation to the terminating
sender.

When a call comes in over a junctor 102 lead-
ing to office B, relay 212 operates, which gives a
different indication to the marker but does not
affect the operation of the position circuit.

When a call comes in over junctor 103 leading
to both offices, relay 211 is operated. With relay
211 operated the connection of battery and
ground to the fundamental circuit is reversed and
relay 1002 in the centralized sender operates, in
turn operating relay 1003. Relay 1003 reverses
the connection of stepping relay 1004 to the con-
tacts of relay 1000 to compensate for the reversal
by relay 211, Relay 1083 also connects ground
over its middle lower front contact, brush 804,
conductor 930, right back contact of relay 602 fo
the left winding of relay 624 and battery. Relay
624 locks in a circuit from battery through its
right winding and inner right front contact to
ground at the inner left front contact of relay
629 and completes the circuit of lamp 655 to indi-
cate that the incoming call requires an office in-
dication.

When relay 629 operates, the primary circuit of
the tone coil extends from source 616, outer right
front contact of relay 629, left back contact of
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relay 617, outer right front contact of relay. 624,
pritary winding of coil 614 to ground ab the In-
Ber right back contact of relay 613. As before
relay‘629 operates relays 69T and 619, in turn
operating relay 618 but the tone circuit is held
clp ed over the comtacts of relays 624 and 619
in shunt of the contact of relay. 618. Relay 618
operates rélay 502 hich 'in turn operates relay

23. 623 operates relay 617 which opexs
relay 619. Relay 619 releases after
y and opens the 01rcu1t of the fone
) tops the tone W1th relay 602 op ted
the prev1ously ‘traced circuit for Telay 6131 en,
but the release of relay 619 closes a substltute
clr 1t over the back contact of relay 6I9 and
the front contact of relay 6171 to conductor 522
Therefore, the A and B’ operators hear a single
prolonged tone to inform them’ that the office
designation is to be .

When the B operator recelves the office name,
she operates one of the keys 65| or 652 ! _ord-
ing.1q the 1dent1ty of the wanted oﬁice Key
8si, correspondmg to office A, connects battery
over conductor 612 ‘through resrstance 653
through the two windings of relay GH in parallel
to conductors 921 and 928. These conductors
are connected as previously - traced through the
Wlndlngs of oolarlzed relays 994 and 925 Wlth
battery connected to conductors 927 and 928, re-
lay 925 operates closmg a c1rcu1t from ground
on conductor 1459, contact of relay 925 upper
back contact of relay 94{ to the Wmdlng of relay
942 and battery Relay 242 in operatmg locks
over its lower front contact through the wf g

of 1elay 94! to ground ‘With relay i po3” oper- :
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ated, relay mun cannot operate until the ofﬁce ’

registration has been made since the c1rcu1t of
relay !900 now extends from battery through the
wmdmg of that relay, outer lower front contact
of. relay 1003 upper front contact of relay 9Ll2
and the upper back contact of 1e1ay 940 to
gr und gver conductor 154,

ey 652, correspondlng to office B, is oper-
ated if connects ground to conductors 92T ‘and

928 and relay 924 operates in turn operatmg re-

40

lay 940 Relay. 940 also locks through the wind-

ing. of relay 94! and closes the operatmg c1rcu1t
for relay IGDG Tn addltlon durrng 1ncommg
group selectlon the countvng relay mrcuxt is
modified by ‘the operatron of relay 940, “The

pulsing circuit extends from the contact of step-

ping relay (684 through the thousands and hun-
dreds registers to the counting relays which
operate suceessively until the No. 1 counting relay
has been operated. With relay 9498 normal the
circuit is extended over the lower back contact
of relay 940 to the No. 0 counting relay 16(9
which locks through relays 1820 and 10217, the
latter relays terminating the pulsing. With re-
lay 940 operated the counting circuit extends
over the front contact of relay 940 to the winding
of the No. 6 counting relay i816. As shown in
detail in the Davis et al. application, this causes
five additional pulses to be transmitted, in turn
causing the sender to transmit to the marker an
indication which in combination with that set up
by relay 214, tells the marker to select the line
in office B.

If the position does not function properly, the
operator may operate key 683, connecting ground
over the inner right operated contact of key 603,
outer right front contact of relay 613, through
the right front contact of relay §!1 to conductor
928 and through the windings of relay 611 to
conductor 927, operating relay 924 as when key
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- an,d‘over the back’ contacts of relay 3{8 to con-

652 was operated.  If an office registration has
been- made, so that relay 981 is oberated, the
operation .of relay 924 completes a cireuit for
reorder relay 911 wh;ch controls the transmlssmn
of 2 reorder s1gna1 as descrlbed 1n the Davrs et
a1 apphcatmn
£ -now to the arrangement. of Fig. .5,
Frg. 3is inserted between Figs. 1 and 2. This
arr 'ngement 4inds use Where one set of B onera—
tor s more than one installation, one of
ludes a s1ngle office ‘served by senders
equlpped or recexvmg only the numer1cal de51g~
hation and another which includes two offices
served by common senders which may recen}'e
an office indication. Under heavy traﬁic con-
di efﬁcrency is promoted by setting- aside
certain operators to handle the calls from the
smgle ofﬁce 1nstallat10n

‘For such an arrangement the equipment of
F1g 3 1s prov1ded at each operators pos1t10n

* With the clrcmts of F1g 3 normal, the test con-

ductor 680 and the talking conductors 928 and
921 are extended in parallel over the back con-
tacts ‘of relay 3!5 to termlnals in the ban»:s of
shes 908, ‘081 and 902 of the double office’ umt

tacts of brushes 306 30! and. 202 of pos1t10n
ﬁnder 300 assoc1ated w1th the smgle office- umt c.
Therefore the operator s pos1tlon of Rg 2is nor-
mally accessﬂole to all posrtron finders.
In this odgﬁed arrangement ‘there are calls
wa1t1ng slgnal ,nd 322 assomated
h

conn cted'to conductor 58 by relay
604 is con ected"to conductor 3"3 operating re-
lay 318 w h, in combination with relays 3i5
c;rcults in fhe 51gna1 cix cults 325
and 322 to mdlcate that the posrtmn is occuprcd
and is servmg both un1ts In adchtron relay 3!8
supplies ground fo the outer left armature of

’ relay 629 while the ground fprmerly closed to

that armature is extended gver conductor 324,
thlrd upper back ntact of relay 34 5 Wmdmcr of
relay 3I3 and batt . Relay 353 in turn oper-

45 ates relay 3i4.

th ‘the - cu'cmts 1n this condltlon the func-
ng of the posmon is as descrlbed If i is
desued to hmlt the calls 1ncom1ng to this po-

tron to those from unlt C, key 319 will be op-
erated Closlng acircuit from “ground over the
Iower front edntact of relay 318, contacts of key
319, winding of relay 315 and battery. Relay 315
disconnects the position circuit from the banks
associated with brushes 901, 992 and 906 and
from the banks of other finders of the corre-
sponding unit. If opens the circuit to the signal
circuit 321 and closes an additional circuit to
signal circuit 322 to- indicate that the position
is now serving only unit C. It also disconnects
lamp 31T from signal circuit 321.

At its third upper armature, relay 315 closes
a circuit from brush 961, through resistance 325,
upper front contact of relay 313, upper front
contact of relay 315, to ground over conductor
324. It also opens the circuit of relay 313 which
releases slowly, followed by relay 314 which also
releases slowly. When relay 313 releases, it
opens the above-traced circuit but when relay
314 releases the circuit is reclosed over the back
contacts of relays 314 and 313. If one of the
position finders, such as finder 920, had just se-
lected this position at the time key 319 was op-
erated, the circuit would extend through the up-
per windings of relays 925 and 924, causing the
successive operation of relays 941 and 917 to
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transmit a reorder signal fo the originating op-
erator.

If this position.is to serve only calls in the
double office unit, key 320 is operated, operating
relay 316. Relay 316 disconnects the position
from position finder 308, rearranges the circuits
of the signal circuits and connects ground
through resistance 326 to brush 301 to transmit
a reorder signal to any finder of that group which
may have just attempted to seize the position.
since the senders of unit C do not receive an of-
fice indication, the double ground pulse. is not
necessary.

What is claimed is:

1. Tn a telephone system, trunks terminating
2t a single office, trunks terminating at a plural-
ity of offices, operators’ positions common to said
terminating offices, means to connect said po-
sitions to said trunks, and means in said op-
erators’ positions for indicating whether a con-
nected trunk terminates in one office or in a
plurality of offices.

2. In a telephone system, trunks terminating
at a single office, trunks terminating at a plurality
of offices, operators’ positions, means to inter-
connect said positions over one of said trunks,
and means in one of said operators’ positions
for giving an indication to the operators at both
of said positions whether said trunk terminates
in one office or in a plurality of offices.

3. In a telephone system, trunks terminating
at a single office, trunks terminating at a plural-
ity of offices, operators’ positions, means to in-
terconnect said positions over one of said trunks,
means in one of said operators’ positions nor-
mally effective to generate two short pulses of
tone, and means in said one position operated
if said positions are interconnected over a trunk
terminating at a plurality of offices to generate
a single long tone pulse. )

4. In a telephone system, trunks terminating
at a single office, trunks terminating at a plural-
ity of offices, operators’ positions, means to in-
terconnect said positions over one of said trunks,
g series of relays in one of said operators’ posi-
tions, means to successively operate said relays
to transmit two short pulses of tone over said
trunk, and means in said one position, operated
if said trunk terminates at a plurality of offices
to render ineffective certain of said series of
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relays in order to transmit a prolonged tone over
said trunk.

5. In a telephone system, a first group of
trunks terminating at a single office, & second
group of trunks terminating at a plurality of of-
fices, operators’ positions, means normally effec-
tive to connect said positions to any one of said
trunks, means in said operators’ positions for
giving an indication as to whether said frunk
terminates in one office or in a plurality of of-
fices, and means to render one of said operators’
positions available only to trunks of a particular
group. : ‘

6. In a telephone system, a first group of
trunks terminating at a single office, 2 second
group of trunks terminating at a plurality of
offices, operators’ positions, means normally ef-
fective to connect said positions to any one of
said trunks, means in said operators’ positions for
giving an indication as to whether said trunk
terminates in one office or in a plurality of of-
fices, and means to prevent the connection of
one of said operators’ positions to trunks of a
particular group.

7. In a telephone system, a first group of
trunks terminating at a single office, a second
group of trunks terminating at a plurality of of-
fices, operators’ positions, means normally effec-
tive to connect said positions to any one of said
trunks, means in sald operators’ positions for
giving an indication as to whether said trunk
terminates in one office or in a plurality of of-
fices, means to render one of said operators’ po-
sitions available only to trunks of a particular
group, and means to give a reorder signal to a
connected trunk of the other group.

8. In a telephone system, a first group of
trunks terminating at a single office, a second
group of trunks terminating at a plurality of
offices, operators’ positions, means normally ef-
fective to connect said positions to any one of
said trunks, means in sald operators’ positions
for giving an indication as to whether said trunk
terminates in one office or in a plurality of of-
fices, means to prevent the connection of one
of said operators’ positions to trunks of a par-
ticular group, and means to give a reorder sig-
nal to a trunk of said particular group attempt-
ing 2 connection with said position.

JACK F. DAHL.



